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DETAILED ACTION 
Claim Objections 

1 . Claim 5 is objected to because of the following informalities: Perhaps applicant 
should replace "filer" in line 2 with -filter--. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-3, 7 are rejected under 35 U.S.C. 102(b) as being anticipated by 
JP20000471 17, Ulrich et al. [hereinafter JP]. 

JP discloses a device and a method of tuning/ maintaining a laser scanning type 
microscope (acousto-optic device) equipped with an AOTF (substrate/ acoustic wave 
transducer), the device set for maintaining stability of the AOTF substrate/ transducer 
performance by providing a temperature sensor (plurality temperature sensors) fitted 
directly to the AOTF and detecting its ambient temperature, the temperature is then 
transmitted to a central control unit 34 which has an arithmetic function to generate an 
adjusting/ control signal to adjust the AOTF-to-frequency relation of temperature 
dependency by a stored correction curve. A frequency shift caused by temperature 
variations is compensated. An AOTF driver (transducer) controls/ changing the 
frequency by varying the frequency. This would imply that the frequency is varied to 
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maintain proper phase-matching criteria. It is inherent that the control signal is a 
function of temperature measured by the temperature sensor. Temperature is also 
frequency dependent. Since it is known that wavelength is a function of frequency, it is, 
inherently, considered, that the temperature is also a function of (corresponds to) 
wavelength. 

The method steps will be met during the normal operation of the device stated above. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 10-13, 16, 18, 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over JP in view of Kemeny et al. (U.S. 5039855) [hereinafter Kemeny]. 

JP discloses a laser scanning type microscope (acousto-optic device) equipped 
with an AOTF (substrate/ acoustic wave transducer), the device set for maintaining 
stability of the AOTF substrate/ transducer performance by providing a temperature 
sensor (plurality temperature sensors) fitted directly to the AOTF and detecting its 
ambient temperature, the temperature is then transmitted to a central control unit 34 
which has an arithmetic function to generate an adjusting/ control signal to adjust the 
AOTF-to-frequency relation of temperature dependency by a stored correction curve. A 
frequency shift caused by temperature variations is compensated. An AOTF driver 
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(transducer) controls/ changing the frequency by varying the frequency. This would 
imply that the frequency is varied to maintain proper phase-matching criteria. It is 
inherent that the control signal is a function of temperature measured by the 
temperature sensor. Temperature is also frequency dependent. Since it is known that 
wavelength is a function of frequency, it is, inherently, considered, that the temperature 
is also a function of (corresponds to) wavelength. 

JP does not explicitly state that the device comprises a processor and an 
oscillator, as stated in claim 10, and the remaining limitations of claims 10-13, 16, 18 
and 21. 

Kemeny discloses in Figs. 6-8, 1 1-12 to a an acousto-optic system 102 or AOTF 
module 158 which contains the AOTF 1 14 and transducers 122, the module lies on a 
support block/ substrate 160 comprising an AOTF, the device to control an AOTF 
comprising and AOTF 102, a temperature sensor 167, 170 located in the vicinity / 
proximity of the AOTF, wherein, the temperature sensor 170 lies inside/ embedded in 
the AOTF module for communicating the temperature of the AOTF to the controller/ 
microprocessor 300, 302. Kemeny suggests to drive the AOTF to any desired 
frequency, which changes (tune) the direction of wavelength. The tuned wavelength can 
be used to analyze a sample (substrate) of interest (col. 2, lines 20-31 ). The 
temperature sensor is connected to an electronic control for regulating temperature. To 
drive the AOTF 1 14 at a particular frequency to tune a particular wavelength band, the 
microprocessor 302 generates a signal for a circuit 326 part of which an VCO/ oscillator 
328, the circuit 326 (oscillator 328) is coupled to a circuit of an amplifier 124 who is 
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connected to an acoustic wave transducer 122 (Fig. 7) to drive the AOTF 1 14 in 
response to a frequency of oscillator change in response to a control signal in order to 
maintain a desired phase-loop/ desired frequency (phase-match criteria). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the device disclosed by JP, so as to have a 
processing circuit comprising a microprocessor, a VCO, as taught by Kemeny, in order 
to obtain a fine control and speed of controlling of AOTF, by using conventional 
frequency controlling devices. 

JP does not explicitly teach the limitations of claim 1 3. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to embed the temperature sensor, disclosed by JP, in a 
module/ substrate, as taught by Kemeny, so as to obtain more accurate temperature 
measuring by providing a better thermal conduction from the object of interest (AOTF) 
to the temperature sensor. 

6. Claims 4-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over JP in 
view of prior art stated by Fukukita et al. (U.S. 4936308) in col. 2, lines 30-47 
[hereinafter Fukukita]. 

JP discloses the device/ method as stated above in paragraph 3. 

JP does not explicitly teach measuring a delay time, as stated in claim 5, and 
that temperature is measured indirectly, as stated in claim 4. 
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Fukukita discloses a device comprising an indirect temperature measuring by 
transmitting pump pulses (first transducer) and probe pulses (second transducer) onto 
an object of interest, obtaining the variations in delay time between the pump and the 
probe, corresponding to respective phase states/ frequencies, and, using this data for 
indirect measuring/ determination of temperature. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method disclosed by JP, so as to obtain 
temperature indirectly by using a probe and a pump, as taught by Fukukita, because 
both of this methods are alternate types of method used to obtain temperature of the 
device of interest, which will perform the same function of obtaining the temperature of 
the AOTF, if one is replaced with the other. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method disclosed by JP, so as to obtain 
temperature indirectly by using a probe and a pump and a time delay between them as 
known in the art, as taught by Fukukita, because both of this methods are alternate 
types of method used to obtain temperature of the device of interest, which will perform 
the same function of obtaining the temperature of the AOTF, if one is replaced with the 
other, and allow the user to obtain more accurate results by allowing time delay 
between pumping light and measuring temperature, so as to allow the time for the light 
to propagate before being detected, as well known in the art. 
The method steps will be met during the normal operation of the device stated above. 
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7. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP in 
view of Ball et al. (U.S. 5513913) [hereinafter Ball]. 

JP discloses the device as stated above in paragraph 3. 

JP does not explicitly teach the limitations of claim 8. 

Ball teaches that a birefringence of an optical waveguide is temperature 
dependent. This would imply, that, by measuring temperature, the birefringence data 
(change) can be obtained, and any adjustments (i.e., phase-matching) made due to a 
temperature change, will inherently reflect / correspond to any temperature dependent 
variable including birefringence of the waveguide. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method disclosed by JP, so as to tune the 
frequency dependent on temperature dependent birefringence, as taught by Ball, in 
order to allow the operator not only to control the temperature, but also to assess the 
refraction of the waveguide and its temperature dependent behavior, so as to achieve 
higher accuracy of the device/ method. 

The method steps will be met during the normal operation of the device stated above. 

8. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP and 
Kemeny as applied to claims 10-13, 16, 18, 21 above, and further in view of Ball. 

JP and Kemeny disclose the device as stated above in paragraph 5. 
They do not explicitly teach the limitations of claim 19. 



Application/Control Number: 10/604,503 Page 8 

Art Unit: 2859 

Ball teaches that a birefringence of an optical waveguide is temperature 
dependent. This would imply, that, by measuring temperature, the birefringence data 
(change) can be obtained, and any adjustments (i.e., phase-matching) made due to a 
temperature change, will inherently reflect / correspond to any temperature dependent 
variable including birefringence of the waveguide. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the device, disclosed by JP and Kemeny, so as 
to tune the frequency dependent on temperature dependent birefringence, as taught by 
Ball, in order to allow the operator not only to control the temperature, but also to 
assess the refraction of the waveguide and its temperature dependent behavior, so as 
to achieve higher accuracy of the device/ method. 

9. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP and 
Kemeny as applied to claims 10-13, 16, 18, 21 above, and further in view of Kleppe 
(U.S. 5349859). 

JP and Kemeny disclose the device as stated above in paragraph 5. 

They do not explicitly teach the limitations of claim 19. 
Kleppe states that the relationship between the temperature and an acoustic 
velocity (speed of sound) are known. This would imply, that, by knowing the 
temperature, the acoustic velocity in a waveguide can be found, and any adjustments 
(i.e., phase-matching) made due to a temperature change, will inherently reflect/ 
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correspond to any temperature dependent variable including an acoustic velocity in the 
waveguide. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the device, disclosed by JP and Kemeny, so as 
to tune the frequency dependent on temperature dependent acoustic velocity/ speed, as 
taught by Kleppe, in order to allow the operator not only to control the temperature, but 
also to assess the waveguide and its temperature dependent behavior, so as to achieve 
higher accuracy of the device/ method. 

10. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP in 
view of Kleppe (U.S. 5349859). 

JP discloses the device as stated above in paragraph 3. 

JP does not explicitly teach the limitations of claim 9. 

Kleppe states that the relationship between the temperature and an acoustic 
velocity (speed of sound) are known. This would imply, that, by knowing the 
temperature, the acoustic velocity in a waveguide can be found, and any adjustments 
(i.e., phase-matching) made due to a temperature change, will inherently reflect / 
correspond to any temperature dependent variable including an acoustic velocity in the 
waveguide. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method, disclosed by JP, so as to tune the 
frequency dependent on temperature dependent acoustic velocity/ speed, as taught by 
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Kleppe, in order to allow the operator not only to control the temperature, but also to 
assess the waveguide and its temperature dependent behavior, so as to achieve higher 
accuracy of the device/ method. 

The method steps will be met during the normal operation of the device stated above. 

11. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP in 
view of Aderhold et al. (U.S. 6164816) [hereinafter Aderhold]. 

JP discloses the device and method as stated above in paragraph 3. 

JP does not teach measuring temperature at a plurality location and detecting 
an average temperature. 

Adelhold teaches measuring temperature at a plurality location and detecting an 
average temperature so as to tune a substrate whose temperature is to be measured. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method, disclosed by JP, so as to obtain an 
average temperature of the AOTF module/ substrate, as taught by Adelhold, so as to 
respond only to an average temperature when tuning the frequency, and thus, eliminate 
influence of a malfunctioned temperature sensor on the method of temperature 
dependent tuning. 

The method steps will be met during the normal operation of the device stated above. 

12. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP and 
Kemeny, as applied to claims 10-13, 16, 18, 21 above, and further in view of Adelhold. 
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JP and Kemeny disclose the device and method as stated above in paragraph 5. 

They do not teach measuring temperature at a plurality location and detecting 
an average temperature. 

Adelhold teaches measuring temperature at a plurality location and detecting an 
average temperature so as to tune a substrate whose temperature is to be measured. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method, disclosed by JP and Kemeny, so as 
to obtain an average temperature of the AOTF module/ substrate, as taught by 
Adelhold, so as to respond only to an average temperature when tuning the frequency, 
and thus, eliminate influence of a malfunctioned temperature sensor on the method of 
temperature dependent tuning. 

13. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP and 
Kemeny, as applied to claims 10-13, 16, 18, 21 above, in view of Frerking (U.S. 
6545550). 

JP and Kemeny disclose the device as stated above in paragraph 5. 

They do not teach that the temperature sensor is a thermistor. 
Frerking teaches a temperature sensor being a thermistor. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to replace the temperature sensor, disclosed by JP and 
Kemeny, with a thermistor, as taught by Frerking because both of them are alternate 
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types of temperature sensing devices, which will perform the same function, of sensing 
the temperature of the device of interest/ AOTF, if one is replaced with the other. 

14. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP and 
Kemeny, as applied to claims 10-13, 16, 18, 21, above in view of Bortolini et al. (U.S. 
5473640) [hereinafter Bortolini]. 

JP discloses the device as stated above in paragraph 3. 
JP does not teach that the oscillator is a digita l frequency synthesizer, as stated 
in claim 17. 

Bortolini teaches in Fig. 1 that in a conventional phase-look (phase-match) loop, 
oscillator 14 can comprise a voltage controlled crystal oscillator or a digital frequency 
synthesizer. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to replace the frequency synthesizer, disclosed by JP and 
Kemeny, with a digital frequency synthesizer, as taught by Bortolini, because both of 
them are alternate types of frequency synthesizers, which will perform the same 
function, of driving the AOTF, if one is replaced with the other. 

1 5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
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under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The prior art cited in the PTO-892 and not mentioned above 
disclose related devices and methods. 

Any inquiry concerning this communication should be directed to the Examiner 
Verbitsky who can be reached at (571 ) 272-2253 Monday through Friday 8:00 to 4:00 



Conclusion 
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Gail Verbitsky w ' ^ ^ " 
Primary Patent Examiner, TC 2800 



June 07, 2004 



